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PRELIMINARY AMENDMENT 

Assistant Commissioner 
for Patents 

Washington, D.C. 20231 
Sir: 

This preliminary amendment accompanies a continuation 
application, filed under 35 U.S.C. §53 (b) , of parent application 
serial number 08/456,343, filed June 1, 1995, by the applicant 
hereof. Said prior application serial number 08/456,343 was under 
final rejection, and the proposed amendment filed therein was not 
entered. The contents of said amendment are repeated hereinbelow. 
Entry is respectfully requested prior to calculation of the issue 
fee and examination on the merits. 
IN THE SPECIFICATION 

Please amend the specification as follows: 

Page 1, line 1, please insert the following paragraph: 

This application is a continuation of copending patent 
application serial number 08/456,343, filed June 1, 1995.— 



Group Art Unit: 
Examiner : 
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IN THE CLAIMS 

Claims 1-25 were in the original application. 
Please cancel claims 1, 8 , and 15 . 

Please amend claims 2-7, 9-14, and 16-25 as follows: 
Please amend claims 2-7, 9-14, and 16-24 as follows: 

1 2 (Amended) . The [method] integrated circuit of Claim [1] 22, 

2 wherein said deposition step (c.) is plasma-enhanced. 

1 3 (Amended) . The [method] integrated circuit of Claim [1] 22, 

2 wherein said deposition step (c.) uses TEOS as a source gas. 

1 4 (Amended) . The [method] integrated circuit of Claim [1] 22 , 

2 comprising the additional step of applying a passivating 
p3 dielectric, under vacuum conditions, after said step (a.) and 
C4 before said deposition step (b.)- 

O 

\l 5 (Amended) . The [method] integrated circuit of Claim [1] 22 , 
wherein said deposition step (b.) applies said spin-on glass with 

fiS a thickness in the range of 1000-500oA inclusive. 

%A 6 (Amended) . The [method] integrated circuit of Claim [1] 22 , 

HE wherein said deposition step (d.) applies said spin-on glass with 

7f$ a thickness in the range of 1000-5000A inclusive. 

1 7 (Amended) . The [method] integrated circuit of Claim [1] 22 , 

2 wherein said interlevel dielectric is a doped silicate glass. 

1 9 (Amended) . The [method ] integrated circuit of Claim [8] 23 , 

2 wherein said deposition step (c.) is plasma-enhanced. 

1 10 (Amended) . The [method] integrated circuit of Claim [8] 23 , 

2 wherein said deposition step (c.) uses TEOS as a source gas. 

1 11 (Amended). The [method] integrated circuit of Claim [8] 23 , 

2 comprising the additional step of applying a passivating 
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3 dielectric, under vacuum conditions, after said step (a.) and 

4 before said deposition step (b.). 

1 12 (Amended). The [method] integrated circuit of Claim [ 8 ] 23 , 

2 wherein said deposition step (b.) applies said spin-on glass with 

3 a thickness in the range of 1000-5000A inclusive. 

1 13 (Amended). The [method] integrated circuit of Claim [ 8 ] 23 , 

2 wherein said deposition step (d.) applies said spin-on glass with 

o 

3 a thickness in the range of 1000-5000A inclusive. 

1 14 (Amended). The [method] integrated circuit of Claim [ 8 ] 23 , 

2 wherein said interlevel dielectric is a doped silicate glass. 

WL ]_g (Amended) . The [method] integrated circuit of Claim [15] 24 , 

r12 wherein said deposition step (c.) is plasma-enhanced. 

f?jL 17 (Amended). The [method] integrated circuit of Claim [15] 24 , 

GR2 wherein said deposition step (c.) uses TEOS as a source gas. 



fJL 18 (Amended). The [method] integrated circuit of Claim [15] 24 , 

fi2 comprising the additional step of applying a passivating 

jrr3 dielectric, under vacuum conditions, after said step (a.) and 

©4 before said deposition step (b.). 

1 19 (Amended) . The [method] integrated circuit of Claim [15] 24 , 

2 wherein said deposition step (b.) applies said spin-on glass with 

o 

3 a thickness in the range of 1000-5000A inclusive. 

1 20 (Amended) . The [method] integrated circuit of Claim [15] 24 , 

2 wherein said interlevel dielectric is a doped silicate glass. 

1 21 (Amended) . The [method] integrated circuit of Claim [15] 24 , 

2 wherein said deposition step (d.) applies said spin-on glass with 

o 

3 a thickness in the range of 1000-5000A inclusive. 
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1 22 (Amended) . An integrated circuit manufactured by the method 

2 [of claim 1.] comprising the acts of: 

3 (a.) providing a partially fabricated integrated circuit 

4 structure; 

5 (b . ) applying and curing spin- on glass , to form a first 

6 dielectric layer; 

7 (c.) depositing dielectric material, to form a second dielectric 

8 layer over said first dielectric layer; 

9 (d . ) applying and curing spin-on glass , to form a third 

10 dielectric layer, to produce a stack including said third 

11 dielectric layer over said first and second dielectric layers; 

12 (e.) performing a global etchback to substantially remove 

13 portions of said dielectric stack from high points of said 

14 partially fabricated structure, wherein at least a portion of 
533 said third dielectric layer remains after said global etchback; 
4fe (f.) deposition of an interlevel dielectric at least over said 
ftj7 remaining third dielectric layer; 

15 (g.) etching holes in said interlevel dielectric in predetermined 
ft? locations; and 

SJ3 (h.) depositing and patterning a metallization layer to form a 

ij. desired pattern of connections, including connections through 

Ss2 said holes. 

23 (Amended) . An integrated circuit manufactured by the method 

52 [of claim 8.] comprising the acts of: 

3 (a.) providing a partially fabricated integrated circuit 

4 structure; 

5 (b.) applying and curing spin-on glass, to form a first 

6 dielectric layer; 

7 (c.) depositing silicon dioxide, to form a second dielectric 

8 layer over said first dielectric layer; 

9 (d.) applying and curing spin-on glass, to form a third 

1 0 dielectric layer to produce a dielectric stack including said 

11 third dielectric layer over said first and second layers; 

12 (e . ) performing a global etchback to substantially remove said 

13 dielectric stack from high points of said partially fabricated 
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14 structure, wherein at least a portion of said spin-on glass of 

15 said third dielectric layer remains after said global etchback; 

16 (f.) deposition of an interlevel dielectric at least over said 

17 remaining spin-on glass of said third dielectric layer; 

18 (g.) etching holes in said interlevel dielectric in predetermined 

19 locations; and 

2 0 (h.) depositing and patterning a metallization layer to form a 

21 desired pattern of connections, including connections through 

22 said holes. 



1 24 (Amended) . An integrated circuit manufactured by the method 

2 [of claim 15.] comprising the acts of: 

3 (a,) providing a partially fabricated integrated circuit 

4 structure; 

-35 (b.) applying and curing spin-on glass, to form a first 

36 dielectric layer; 

p7 (c.) depositing dielectric material, to form a second dielectric 

]M3 layer over said first dielectric layer, said second dielectric 

p9 layer having a thickness equal to or less than said first 

EDO dielectric layer; 

%X (d.) applying and curing spin-on glass, to form a third 

Sk2 dielectric layer to produce a dielectric stack including said 

T3 third dielectric layer over said first and second dielectric 

Sj4 layers, said third dielectric layer having a thickness equal to 

85 or greater than said second layer; 

16 (e . ) performing a global etchback to substantially remove said 

17 dielectric stack from high points of said partially fabricated 

18 structure, wherein at least a portion of said third dielectric 

19 layer remains after said global etchback; 

2 0 (f.) deposition of an interlevel dielectric at least over said 

21 remaining second dielectric layer; 

22 (g.) etching holes in said interlevel dielectric in predetermined 

23 locations; and 

2 4 (h.) depositing and patterning a metallization layer to form a 

2 5 desired pattern of connections, including connections through 

26 said holes . 
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Claim 25, line 17, change "selectred" to — selected— 



REMARKS 

Claims 22 , 23, and 24, have been amended from the parent 
application in several respects. The first, which was not 
necessitated by the examiner's rejection, is to make them 
independent so that claims 2-7, 9-14, and 16-21 may depend 
respectively therefrom. The second is to clarify the language of 
the dielectric layers to distinguish from dielectric materials in 
some recitations and dielectric layers in others. The third is to 
clarify the identity of the third layer which is only partially 
removed, to leave remaining a portion of SOG over an interlevel 
dielectric of the second layer. The claims originally presented 
erroneously referred to the removal only of the second layer 
without reference to the removal of the third, and in which a 
portion of the third dielectric layer remained after global 
etchback. The fourth change made to the claims, also not 
necessitated by the examiner's rejection is to claim the steps of 
the method as ' x acts", in accordance with the language permitted 
by the sixth paragraph of 35 U.S.C. §112. 

Claim groups 2-7, 9-14, and 16-21 have been amended to 
depend respectively from now independent claims 22, 23, and 24. 

Claim 2 5 has been amended to correct a typographical error 
on line 17. 

THE PRIOR 35 U.S.C. §103 REJECTION 

Claims 2-7, 9-14, and 16-25, had been rejected in the parent 
application under 35 U.S.C. §103 (a) as being obvious from Elkins 
(4,676,867) . 

In the parent application, the examiner apparently 
misunderstood the arguments made in distinguishing the structure 
that results from the process advanced in the Amendment filed 
September 15, 1997. Apparently, the examiner was of the opinion 
that the arguments were directed toward the novelty of the 
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process, rather than the novelty of the resulting structure. 
However, it appears that no consideration had been given to the 
distinctions between the resulting structure and the structure of 
Elkins that were advanced in the September 15, 1997, Amendment. 
Specifically, and with respect to the claims themselves, the 
resulting structure includes a first dielectric formed of SOG, a 
second dielectric over the SOG, a third dielectric layer formed 
of SOG over the first and second dielectric layers , forming a 
dielectric stack that contains at least portions of all three 
dielectric layers after planarization . This is in clear 
distinction to the structure of Elkins, et al . , which includes 
only a single SOG layer 24. 

The invention is not obvious in view of the Elkins, et al. 
reference since there is no hint or suggestion of a dielectric 
stack that includes top and bottom SOG materials with an 
interlevel dielectric therebetween. The advantages of such a 
structure having a lower SOG dielectric layer are outlined in the 
application and in the previously filed Amendment of 
September 15, 1997. The top layer of SOG also results in the 
advantage of enabling better planarization to be effected, 
lowering the risk of cracking. 

Thus , it is respectfully submitted that the claimed 
invention is not obvious from the Elkins, et al. reference. 
Rejection should be withdrawn and the claims should be allowed. 
CONCLUSION 

As above pointed out, claims 2-7, 9-14, and 16-25, are 
patentable over Elkins. It is therefore respectively requested 
that all of said claims be allowed and the case be advanced to 
issue . 




Richard A. Bachand 
Attorney for Assignee 
Registration No. 25,107 
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Back ground and Summary of the Invention 

The present invention relates to formation and structures for 
interlevel dielectrics in integrated circuit fabrication. 

A high degree of planarization is essential in the fabrication of 
5 integrated circuits with multiple levels of interconnect. Application of 
spin-on glass, 1 followed by global etch-back, is widely used in the 
industry to achieve the desired level of surface planarity. However, 
spin on glass ("SOG") and SOG etch-back technique are inadequate in 
a variety of situations where topologies with high aspect ratio and/or 
10 more topologies are encountered due to lack of planarization and/or sog 
^ cracks. 

ii In most cases, successful planarization of severe topologies is 

ri achieved by a single or double SOG deposition +etchback step in the 
^ following sequence: 

ti 15 a) a layer of dielectric is applied between the underlying surface and 

w sog. 

D b) application of a layer of SOG and SOG cure; 



^pin-on glass deposition is an example of a "sol-gel" process, which has been 
used in the semiconductor industry for many years. The unprocessed spin-on glass 

20 material (available in numerous formulations) is a fluid material (actually a gel). 
After the liquid material is coated onto the face of a wafer, the wafer is rotated at 
high speed to throw off the excess material. The surface tension and adhesion of 
the material provides a flat (planarized) surface with a controlled thickness. The 
liquid material is then baked, to drive off solvents and provide a stable solid 

25 silicate glass. See generally, e.g.> Dauksher et al, "Three 'low Dt* options for 
planarizing the pre-metal dielectric on an advanced double poly BiCMOS process," 
139 J.ELECTROCHEM.Soc. 532-6 (1992), which is hereby incorporated by 
reference. 
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c) application of a second layer of SOG and SOG cure (optional); and 

d) SOG etchback. 

However, in extreme topologies, when the volume of SOG is 
very large, shrinkage of SOG during planarization and post- 
5 planarization processing leads to formation of undesirable cracks or 
voids. 

The proposed method seeks to alleviate the problem of SOG 
cracking by performing the following operations: 
a) Conventional dielectric deposition is applied (optional); 
10 b) Application of a layer of SOG and SOG cure (as in prior art); 
c) deposition of a layer of dielectric (e.g. TEOS/ozone deposition, or 
3 simple plasma-enhanced-TEOS, 2 or plasma-enhanced-silane 

J2 oxide) with or without dopant can be used to adjust for etch back 

9 selectivity between SOG and dielectric. Thicknesses between 

§i 15 1000A to 5000A can be used. 

m d) application of a second layer of SOG and/or SOG cure: and 
i3 e) SOG etchback. 

£ This process will leave a layer of dielectric between the 1st and 

the 2nd SOG layers in locations where conventional planarization 

S 20 technique are likely to crack or void. This provides enhanced 
reliability. 

The thickness of the first SOG layer can be reduced to avoid any 
undesired effects, such as field inversion of underlying devices or 



2 "TEOS," or tetraethoxysilane, is a popular and convenient feedstock for 
25 deposition of oxides from the vapor phase. 
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enhanced hot-carrier injection. 3 

A positive sloped valley is produced for second dielectric 
deposition. The step coverage will be enhanced due to this positive 
slope. 

5 The structure provided by these steps has improved resistance to 

cracking, and improved resistance to other undesirable possible effects 
of thick spin-on glass layers. 

According to a disclosed class of innovative embodiments, there 
is provided: An integrated circuit fabrication method, comprising the 

10 steps of: providing a partially fabricated integrated circuit structure; 
applying and curing spin-on glass, to form a first dielectric; depositing 
dielectric material under vacuum conditions, to form a second dielectric 
layer over said first layer; applying and curing spin-on glass, to form 
a dielectric stack including a third dielectric layer over said first and 

15 second layers; performing a global etchback to substantially remove 
said dielectric stack from high points of said partially fabricated 
structure; deposition of an interlevel dielectric; etching holes in said 
interlevel dielectric in predetermined locations; and depositing and 
patterning a metallization layer to form a desired pattern of connec- 

20 tions, including connections through said holes. 

According to a disclosed class of innovative embodiments, there 
is provided: An integrated circuit fabrication method, comprising the 
steps of: providing a partially fabricated integrated circuit structure; 



3 See, e.g., Lifshitz et aL, "Hot-carrier aging of the MOS transistor in the 
25 presence of spin-on glass as the interlevel dielectric, " 12 IEEE Electron Device 
Letters 140-2 (March 1991), which is hereby incorporated by reference. 
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applying and curing spin-on glass, to form a first dielectric; depositing 
silicon dioxide under vacuum conditions, to form a second dielectric 
layer over said first layer; applying and curing spin-on glass, to form 
a dielectric stack including a third dielectric layer over said first and 
5 second layers; performing a global etchback to substantially remove 
said dielectric stack from high points of said partially fabricated 
structure; deposition of an interlevel dielectric; etching holes in said 
interlevel dielectric in predetermined locations; and depositing and 
patterning a metallization layer to form a desired pattern of connec- 
10 tions, including connections through said holes. 
_ According to a disclosed class of innovative embodiments, there 

3 is provided: An integrated circuit fabrication method, comprising the 
H steps of: providing a partially fabricated integrated circuit structure; 
jj applying and curing spin-on glass, to form a first dielectric layer; 

m 15 depositing dielectric material under vacuum conditions, to form a 
m second dielectric layer over said first layer, said second dielectric layer 

0 having a thickness equal to or less than said first layer; applying and 
u curing spin-on glass, to form a dielectric stack including a third 
W dielectric layer over said first and second layers, said third dielectric 

1 20 layer having a thickness equal to or greater than said second layer; 

performing a global etchback to substantially remove said dielectric 
stack from high points of said partially fabricated structure; deposition 
of an interlevel dielectric; etching holes in said interlevel dielectric in 
predetermined locations; and depositing and patterning a metallization 
25 layer to form a desired pattern of connections, including connections 
through said holes. 

According to a disclosed class of innovative embodiments, there 
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is provided: An integrated circuit, comprising: an active device 
structure, including therein a substrate, active device structures, 
isolation structures, and one or more patterned thin film conductor 
layers including an uppermost conductor layer; and a planarization 

5 structure, overlying recessed portions of said active device structure, 
comprising a layer of sol-gel-deposited dielectric overlain by a layer of 
vacuum-deposited dielectric overlain by a further layer of sol-gel- 
deposited dielectric; an interlevel dielectric overlying said planarization 
structure and said active device structure, and having via holes therein 

10 which extend to selected locations of said uppermost conductor layer; 
and an additional thin-film patterned conductor layer which overlies 
said interlevel dielectric and extends through said via holes to said 
selectred locations of said uppermost conductor layer. 
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Brief Description of the Drawing 

The present invention will be described with reference to the 
accompanying drawings, which show important sample embodiments 
of the invention and which are incorporated in the specification hereof 
5 by reference, wherein: 

Figures 1A-1C show steps in a conventional process; 

Figures 2A-2C show steps in a first embodiment of the invention; 

Figures 3A-3C show steps in a second embodiment of the 
invention. 

10 Figure 4 shows a sample device structure incorporating a 

planarization layer according to the disclosed innovations. 
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Descri ption of the Preferred Embodiments 

The numerous innovative teachings of the present application will 
be described with particular reference to the presently preferred 
embodiment. However, it should be understood that this class of 

5 embodiments provides only a few examples of the many advantageous 
uses of the innovative teachings herein. In general, statements made 
in the specification of the present application do not necessarily delimit 
any of the various claimed inventions. Moreover, some statements 
may apply to some inventive features but not to others. 

10 The disclosed process steps can be applied, for example, after 

fabrication of the first metal layer. Thus, the starting structure would 
be patterned metallization lines running over an interlevel dielectric 
which includes contact holes, and also has topographical excursions due 
to the underlying polysilicon layer(s) and field oxide layer. The 

15 maximum topographical excursion will include contributions from all 
of these. (However, the disclosed innovations can also be applied after 
fabrication of the second metal layer, before deposition of a third metal 
layer.) 

Figures 1A-1C show steps in a conventional process. The 
20 starting structure will of course be defined by the previous process 
steps; but assume, for example, that the recesses have widths of 0.8 
/xm each, are spaced on a minimum pitch of 1.6 ptm, and have a 
maximum depth of 1 /tm. (Of course, these numbers are merely 
illustrative.) 

25 As shown in Figure 1A, a first layer 1 of SOG would be spun on 

and cured, to a thickness of e.g. 3000A in flat areas. (The thickness 
is substantially more in recessed areas.) As is well known to those of 
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ordinary skill, the thickness of the SOG is determined by the individual 
composition and by the spin rate. As seen in Figure 1A, a single 
deposition of SOG is not enough to fill the recesses. 

As shown in Figure IB, a second layer 2 of SOG would then be 
5 spun on and cured, to provide an additional thickness of e.g. 3000A in 
flat areas. 

A global etchback step is then performed, to remove the SOG 
from flat areas. The resulting surface contour, as shown in Figure 1C, 
is susceptible to cracking. 
10 Figures 2A-2C show steps in a first embodiment of the invention. 

„ Assume that the same recess dimensions are used as in Figures 1A-1C. 
=D Again, the specific dimensions and parameters given here are merely 
g illustrative, and do not delimit the invention. 

;j A first layer 1 of SOG is deposited as in Figure 1A. That is, for 

|s 15 example, a siloxane-based spin-on glass 4 is spun on to a thickness of 
m 2000A over flat areas, and is then cured for 60 minutes at 425°C. 
Z A layer 3 of low-temperature oxide is then deposited, to a 

E thickness of 2000A. (For example, this may be done by plasma- 
enhanced deposition of TEOS.) This produces the structure shown in 
1 20 Figure 2B. 

A second layer 2 of SOG is then be spun on and cured, to 
provide an additional thickness of e.g. 3000 A in flat areas. 

A global etchback step is then performed, to remove the SOG 
and TEOS from flat areas. The resulting surface contour, as shown in 



25 4 Such materials may be obtained, for example, from Ohka America™ or Allied 

Signal™ or other suppliers. 
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Figure 2C, provides improved filling of the recessed areas. Moreover, 
the combination of slightly different materials (SOG and low- 
temperature oxide) reduces susceptibility to cracking. 

For simplicity, the drawing of Figure 2C shows exacdy 100% 
5 etchback, but of course the degree of etchback can be varied if desired. 

Figures 3A-3C show steps in a second embodiment of the 
invention. This may be particularly advantageous with more extreme 
topologies. In this embodiment, assume, for example, that the recessed 
areas have widths of 0.8 jum each, are spaced on a minimum pitch of 
10 1.6 /xm, and have a maximum depth of 2 /xm. (Of course, these 
numbers are merely illustrative.) 
U A first layer 1 of SOG is spun on and cured to produce a 

52 thickness of 2000A over flat areas, as shown in Figure 3A. 
sl A layer 3 of low-temperature oxide is then deposited, to a 

%l 15 thickness of 3000A. (For example, this may be done by plasma- 
05 enhanced deposition of TEOS.) This produces the structure shown in 
P Figure 3B. 

f; A second layer 2 of SOG is then be spun on and cured, to 

III provide an additional thickness of e.g. 2000A in flat areas. 
Jf 20 A global etchback step is then performed, to remove the SOG 

and TEOS from flat areas. The resulting surface contour, as shown in 
Figure 3C, provides improved filling of the recessed areas, even under 
extreme topologies. Moreover, the combination of slightly different 
materials (SOG and low-temperature oxide) reduces susceptibility to 
25 cracking. 

For simplicity, the drawing of Figure 3C shows exactly 100% 
etchback, but of course the degree of etchback can be varied if desired. 
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In alternative embodiments, it is also possible to deposit a plasma 
oxide before the first layer of spin-on glass. (This is commonly done 
to prevent direct contact between the SOG and the underlying metal- 
lization.) In this embodiment, 1O00A-5000A of (for example) TEOS 
5 oxide would be deposited before the first layer of SOG. 

Processing then continues with deposition of an interlevel 
dielectric, such as PSG, and conventional further processing steps. 

One particular advantage of the disclosed invention is that it can 
be very easily implemented (in at least some processes) by a simple 

10 transposition of steps (depositing the low-temperature oxide before, 
rather than after, the second layer of spin-on glass). 

Figure 4 shows a sample device structure incorporating a 
planarization layer according to the disclosed innovations. In this 
example, the partially fabricated device structure included active 

15 devices 12 in a substrate 10, including polysilicon lines 14. Field 
oxide 13 provides lateral separation active devices. Metal lines 18 
overlie a first interlevel dielectric 16 (e.g. of BPSG over TEOS), and 
make contact to active device areas at contact locations 20. (This 
provides the starting structure on which planarization is performed as 

20 described above.) A planarization layer 22 is then deposited, by the 
techniques described above, to reduce or eliminate the topographical 
excursions of the structure. An interlevel dielectric 24 overlies the 
planarization layer 22 (and the rest of the planarized structure), and 
includes via holes 25 through which a second metal layer 26 contacts 

25 the first metal layer 18. The structure shown can be topped by a 
protective overcoat (not shown) through which holes are etched to 
expose locations of contact pads in the second metal layer. 
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Further Modifications and Variations 

It will be recognized by those skilled in the art that the in- 
novative concepts disclosed in the present application can be applied in 
a wide variety of contexts. Moreover, the preferred implementation 
5 can be modified in a tremendous variety of ways. Accordingly, it 
should be understood that the modifications and variations suggested 
below and above are merely illustrative. These examples may help to 
show some of the scope of the inventive concepts, but these examples 
do not nearly exhaust the full scope of variations in the disclosed novel 
10 concepts. 

The disclosed innovative steps have been described in the context 
5 of via formation (e.g. forming connections from second metal to first 
9 metal, or third metal to second metal). Due to the accumulated 
Nj topographical excursions, planarization is especially desirable at these 
|H 15 stages. However, the disclosed innovative concepts can also be applied 
63 to planarization of lower levels as well. 

P The disclosed innovative concepts can also be applied to other 

: j*7 spin-on materials, such as polyimide or polymethylmethacrylate, 
[n As will be recognized by those skilled in the art, the innovative 

S 20 concepts described in the present application can be modified and 
varied over a tremendous range of applications, and accordingly the 
scope of patented subject matter is not limited by any of the specific 
exemplary teachings given. 
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What is claimed is: 

1. An integrated circuit fabrication method, comprising the steps of: 
(a.) providing a partially fabricated integrated circuit structure; 
(b.) applying and curing spin-on glass, to form a first dielectric; 
(c.) depositing dielectric material under vacuum conditions, to form 

5 a second dielectric layer over said first layer; 

(d.) applying and curing spin-on glass, to form a dielectric stack 
including a third dielectric layer over said first and second 
layers; 

(e.) performing a global etchback to substantially remove said 
10 dielectric stack from high points of said partially fabricated 

structure; • 
(f.) deposition of an interlevel dielectric; 

(g.) etching holes in said interlevel dielectric in predetermined 
locations; and 

15 (h.) depositing and patterning a metallization layer to form a desired 
pattern of connections, including connections through said 
holes. 

2. The method of Claim 1, wherein said deposition step (c.) is plasma- 

enhanced. 

3. The method of Claim 1, wherein said deposition step (c.) uses 

TEOS as a source gas. 
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4. The method of Claim 1, comprising the additional step of applying 

a passivating dielectric, under vacuum conditions, after said step 
(a.) and before said deposition step (b.). 

5. The method of Claim 1, wherein said deposition step (b.) applies 

said spin-on glass with a thickness in the range of 1000-5000A 
inclusive. 

6. The method of Claim 1, wherein said deposition step (d.) applies 

said spin-on glass with a thickness in the range of 1000-5000A 
inclusive. 

7. The method of Claim 1, wherein said interlevel dielectric is a doped 

silicate glass. 
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8. An integrated circuit fabrication method, comprising the steps of: 
(a.) providing a partially fabricated integrated circuit structure; 
(b.) applying and curing spin-on glass, to form a first dielectric; 
(c.) depositing silicon dioxide under vacuum conditions, to form a 

5 second dielectric layer over said first layer; 

(d.) applying and curing spin-on glass, to form a dielectric stack 
including a third dielectric layer over said first and second 
layers; 

(e.) performing a global etchback to substantially remove said 
10 dielectric stack from high points of said partially fabricated 

structure; 

(f.) deposition of an interlevel dielectric; 

(g.) etching holes in said interlevel dielectric in predetermined 
locations; and 

15 (h.) depositing and patterning a metallization layer to form a desired 
pattern of connections, including connections through said 
holes. 

9. The method of Claim 8, wherein said deposition step (c.) is plasma- 

enhanced. 

10. The method of Claim 8, wherein said deposition step (c.) uses 

TEOS as a source gas. 

11. The method of Claim 8, comprising the additional step of applying 

a passivating dielectric, under vacuum conditions, after said step 
(a.) and before said deposition step (b.). 
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12. The method of Claim 8, wherein said deposition step (b.) applies 

said spin-on glass with a thickness in the range of 1000-5000A 
inclusive. 

13. The method of Claim 8, wherein said deposition step (d.) applies 

said spin-on glass with a thickness in the range of 1000-5000A 
inclusive. 

14. The method of Claim 8, wherein said interlevel dielectric is a 

doped silicate glass. 



s 




App'n of SGS-Thomson Microelectronics. Inc.: SGS-011/93-C-32 



Paee 15 



Ano'n of SGS-Thomson Microelectronics. Inc.: SGS-01 1/93-C-32 Page_16 

15. An integrated circuit fabrication method, comprising the steps of: 
(a.) providing a partially fabricated integrated circuit structure; 
(b.) applying and curing spin-on glass, to form a first dielectric 

layer; 

5 (c.) depositing dielectric material under vacuum conditions, to form 
a second dielectric layer over said first layer, said second 
dielectric layer having a thickness equal to or less than said 
first layer; 

(d.) applying and curing spin-on glass, to form a dielectric stack 
10 including a third dielectric layer over said first and second 

„ layers, said third dielectric layer having a thickness equal to 

£i or greater than said second layer; 

n (e.) performing a global etchback to substantially remove said 

^ dielectric stack from high points of said partially fabricated 

m 15 structure; 

(f.) deposition of an interlevel dielectric; 

0 (g.) etching holes in said interlevel dielectric in predetermined 
fl locations; and 

01 (h.) depositing and patterning a metallization layer to form a desired 
a 20 pattern of connections, including connections through said 

holes. 

16. The method of Claim 15, wherein said deposition step (c.) is 

plasma-enhanced. 

17. The method of Claim 15, wherein said deposition step (c.) uses 

TEOS as a source gas. 
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18. The method of Claim 15, comprising the additional step of 

applying a passivating dielectric, under vacuum conditions, after 
said step (a.) and before said deposition step (b.). 

19. The method of Claim 15, wherein said deposition step (b.) applies 

said spin-on glass with a thickness in the range of 1000-5000A 
inclusive. 

20. The method of Claim 15, wherein said interlevel dielectric is a 

doped silicate glass. 

21. The method of Claim 15, wherein said deposition step (d.) applies 

said spin-on glass with a thickness in the range of 1000-5000A 
inclusive. 

22. An integrated circuit manufactured by the method of Claim 1. 

23. An integrated circuit manufactured by the method of Claim 8. 

24. An integrated circuit manufactured by the method of Claim 15. 
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25. An integrated circuit, comprising: 

(a.) an active device structure, including therein a substrate, active 
device structures, isolation structures, and one or more 
patterned thin film conductor layers including an uppermost 
5 conductor layer; and 

(b.) a planarization structure, overlying recessed portions of said 
active device structure, comprising a layer of sol-gel- 
deposited dielectric overlain by a layer of vacuum-deposited 
dielectric overlain by a further layer of sol-gel-deposited 
10 dielectric; 

(c.) an interlevel dielectric overlying said planarization structure 
2 and said active device structure, and having via holes therein 

£ which extend to selected locations of said uppermost conduc- 

j tor layer; and 

m 15 (d.) an additional thin-film patterned conductor layer which 
B overlies said interlevel dielectric and extends through said via 

□ holes to said selectred locations of said uppermost conductor 

[~ layer. 
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ABSTRACT 

A method for planarizing integrated circuit topographies, 
wherein, after a first layer of spin-on glass is deposited, a layer of low- 
temperature oxide is deposited before a second layer of spin-on glass. 
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DECLARATION AND POWER OF ATTORNEY 

As a below-named inventor, I hereby declare that: 
My residence, post office address and citizenship are as stated below. 
I believe that I am an original, first and joint inventor of the innovative subject 
matter described and claimed in the U.S. patent application, entitled Enhanced 
Planarization Technique for an Integrated Circuit (Att'y Docket No. SGS-01 1), which 
is attached hereto. 

I hereby state that I have reviewed and understand the contents of the 
above-identified U.S. patent application, INCLUDING THE CLAIMS. 

I acknowledge the duty to disclose information which is material to the examination 
of this application in accordance with Title 37, Code of Federal Regulation, §1. 56(a). 

I do not know and do not believe that the claimed invention was ever known or 
used in the United States of America before my invention or discovery thereof. 

I do not know and do not believe that the claimed invention was ever patented or 
described in any printed publication in any country before my invention or discovery 
thereof. 

^ I do not know and do not believe that the claimed invention was ever patented or 
3 made the subject of an inventor's certificate issued prior to the date of this application in 
Oany country foreign to the United States of America on an application filed by me or my 
j; legal representatives or assigns. 

*C I do not know and do not believe that the claimed invention was ever patented or 
m described in any printed publication in any country more than one year prior to the filing 
I date of this U.S. application. 

D I do not know and do not believe that the claimed invention was ever in public use 
!"* or on sale in the United States of America more than one year prior to the filing date of 
iZ this U.S. application. 

^ I hereby appoint Robert Groover, Reg.No.30,059, Richard A. Bachand, 
I Reg.No.25, 107, Lisa Jorgenson, Reg.No.34,845, and Betty Formby, Reg.No.36,536, 
to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, and also to file and prosecute any corresponding application in any 
foreign country. 

I hereby direct that all correspondence and telephone calls be addressed to: 
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Lisa Jorgenson 
LEGAL Dept. 

SGS-Thomson Microelectronics Inc. 
1310 Electronics Drive, 
Carrollton TX 75006 



(214) 466-7414. 

I hereby declare that all statements made of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that 
these statements are made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code, and may also jeopardize the validity of the application or any 
patent issued thereon. 

Inventor: Alex Kalnitsky 

Date: Signature: 

Residence and Mailing Address: . — 

Citizenship: 

Inventor: Yih-Shung Lin fA0}/ s 

Date: ///Wf 3 Signature: "J^^Z^T 

Residence and Mailing Address: 4308 Brady Dr., Piano 7 (Collin Co 3 TX 75023 
Citizenship: Republic of China 
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